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DETAILED ACTION 

Specification 

Claim 6 is objected to because of the following informalities: the sections "the 
second material has a relative permittivity e 2 , where 18<£i<22" appears to contain a 
typo, since it appears £1 should read e 2 . Appropriate correction is required. 

Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 12 and 13 are rejected under 35 U.S.C. 112, second paragraph, as being 

indefinite for failing to particularly point out and distinctly claim the subject matter which 

applicant regards as the invention. 

The term "substantially constant" in claim 12 is a relative term which 

renders the claim indefinite. The term " substantially constant " is not defined by the 

claim, the specification does not provide a standard for ascertaining the requisite 

degree, and one of ordinary skill in the art would not be reasonably apprised of the 

scope of the invention, since it is unclear how constant the temperature change would 

have to be in order to be "substantially constant". Claim 13 is rejected as depending 

from claim 12. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 
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(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1, 2, 4-7 and 9 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Herron (US Patent 4,627,160). 

Herron discloses a method of making a laminated ceramic substrate where a 
plurality of ceramic green sheets are laminated together, and subsequently fired. 
Herron discloses that the firing process involves several heating steps, including 
preheating to 200°C in a nitrogen environment, further heating to 450°C in a 
hydrogen/water environment, continuing to 785°C, and finally sintering in a nitrogen 
environment at 965°C to sinter the substrates (see Examples I and II, Col 5 line 51 - 
Col 6 line 68). Herron specifically states that in heating to the sintering temperature 
there is no prior cooling of the sample (Col 6 lines 55-57). It should be noted that all 
heating steps described above are carried out in an inert atmosphere 

Herron further discoses that in forming the laminated stack via holes are opened 
in the ceramic green sheets, and that those holes are filed with an electrically 
conductive (i.e., metalliferous) paste, and that the paste is also used to form line 
patterns on the surface of the sheets (Claim 15). 

Referring to claims 4-6, Herron further discloses an example where the layers of 
the ceramic substrate is made of different ceramic materials (see, Example 1, Col 5 line 
51 -Col 6 line 46, specifically Col 6 lines 16-22). 

It would be inherent that these layers would posses the relative sintering 
temperatures as recited in claim 5. 
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Herron discloses that between these stratified layers, a matealization layer (i.e., 
an in line pattern) can be formed (see Claim 15). 

Thus, Herron discloses every limitation of claims 1, 2, 4, 5 and 7-9, and thus 
anticipates the claims. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 

USPQ 459 (1966), that are applied for establishing a background for determining 

obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

This application currently names joint inventors. In considering patentability of 

the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 

the various claims was commonly owned at the time any inventions covered therein 

were made absent any evidence to the contrary. Applicant is advised of the obligation 

under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 

not commonly owned at the time a later invention was made in order for the examiner to 
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consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

Claim 6 is rejected under 35 U.S.C. 102(b) as anticipated by or, in the alternative, 
under 35 U.S.C. 103(a) as obvious over Herron. 

Herron is relied upon as discussed above, but does not specifically discuss the 
relative permittivity, e, of the materials used. Since applicant does not disclose specific 
materials which would result in £ values such as those recited in claim 6, it is assumed 
that the recited values are common to those materials known to be used to form 
ceramic substrates, and would thus be anticipated by examples given by Herron. In the 
alternative, since applicant does not disclose specific materials which would result in e 
values such as those recited in claim 6, it is assumed that one of ordinary skill in the art 
would know what materials would result in such an e value, and it would therefore be 
obvious to one of ordinary skill in the art to modify Herron by using materials would 
would produce the relative permittivity values recited in claim 6. 

Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Herron in 
view of Nakatani (US Patent 5,252,519). 

Herron is relied upon as discussed above, but teaches that the electrically 
conductive paste to be used be a copper compound, and does not teach the use of a 
silver or silver-palladium containing paste. 

Nakatani discloses a method for making a stacked ceramic substrate 
substantially similar to that of Herron. Nakatani discloses that the metal conductor 
paste used could include, among others, a silver-palladium mixture (Col 1 lines 26-28). 
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It would have been obvious to one of ordinary skill in the art, at the time of 
invention by applicant to have modified the method of Herron as discussed above by 
using a silver-palladium paste as the metallic conductor as taught by Nakatani instead 
of the copper compound taught by Herron. This would have been obvious because 
Nakatani discloses that such a paste is effective as a material for such use, and the 
advantageous electrical properties of silver-palladium are well known to those in the art. 

Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over Herron 
in view of Harada (US Published Application 2001/0,022,416) 

Herron is relied upon as discussed above but does not teach that the heating 
process occurs in air. 

Harada discloses a method of making a ceramic substrate, substantially similar 
to that of Herron. Harada further teaches that the heating processes for debinding and 
sintering are carried out in air (Page 3 paragraph 45) (it is assumed that since no firing 
environment is described that an air environment is used, since any other special 
environment would be affirmatively disclosed). 

It would have been obvious to one of ordinary skill in the art at the time of 
invention by applicant to modify the method taught by Herron of firing the ceramic 
substrate in an inert environment by firing in air as taught by Harada. This would be 
obvious because Harada discloses that such an environment is effective for firing, and 
an air environment is cheaper and easier to achieve that an inert environment since 
nothing has to be added to the firing environment. 
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Claims 11-13 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Herron in view of Harada and Tamhankar (US Patent 5,230,846) 

Herron and Harada are relied upon as discussed above, but fails to teach that 
during debinding the environment is switched from inert to air (specifically the special 
case as recited in claim 13), or the firing cycle recited in claim 12). 

Herron discloses the benefits of debinding in an inert environment, while Harada 
discloses the benefits of sintering in an air environment (as discussed above). 
However, they do not discuss starting with an invert environment of Herron, and 
switching to the air environment of Harada, specifically performing this switch during a 
reduction in the temperature from the maximum debinding temperature to a lower 
temperature that is equal to or greater than the starting debinding temperature. 

Tamhankar discloses a method of firing a ceramic substrate substantially similar 
to that of Herron and Harada. Tamhankar discloses that during the firing cycle a first 
temperature is reached where debinding begins (Tei, around 200°C), firing and 
debinding is then continued up to 500°C in a nitrogen/oxygen/water vapor environment. 
After a hold at 500°C (T E 2), the temperature is reduced to 485°C (T E r) while the firing 
environment is changed, during this time the environment is nitrogen/hydrogen/water 
vapor. Firing is then continued (with the temperature never dropping below T E i, 200°C) 
to a sintering temperature in a nitrogen/water vapor environment (Fig 1). 

It would have been obvious to one of ordinary skill in the art to modify the method 
taught by Herron of firing in an inert environment, by changing the environment after 
debinding to an air environment, since as taught by Harada an inert environment is not 
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required after the debinding is completed and an air environment would be cheaper and 
easier to fire it. It would be further obvious that the change in environment could be 
accomplished by the method taught by Tamhankar, which teaches an effective method 
of transitioning from one environment to another during firing without a substantial 
reduction in temperature at any point during the firing cycle. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Russell J. Kemmerle whose telephone number is 571- 
272-6509. The examiner can normally be reached on Monday through Friday, 8:30- 
4:00 EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Steven Griffin can be reached on 571-272-1 189. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. / * 



Conclusion 
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